Mitochondrial respiratory dysfunction-elicited oxidative stress and posttranslational protein modification in mitochondrial diseases.
Pathogenic mutation in mtDNA and mitochondrial dysfunction are associated with mitochondrial diseases. In this review, we discuss the oxidative stress-elicited mitochondrial protein modifications that may contribute to the pathophysiology of mitochondrial diseases. We demonstrated that excess ROS produced by defective mitochondria could increase the acetylation of microtubule proteins through the suppression of Sirt2, which results in perinuclear distribution of mitochondria in skin fibroblasts of patients with CPEO syndrome. Our recent work showed that mitochondrial dysfunction-induced oxidative stress can disrupt protein degradation system by inhibiting the ubiquitin-proteasome pathway and protease activity in human cells harboring mutant mtDNA. This in turn causes accumulation of aberrant proteins in mitochondria and renders the mutant cells more susceptible to apoptosis induced by oxidative stress. Furthermore, oxidative stress can modulate phosphorylation of mitochondrial proteins, which can affect metabolism in a number of diseases. Taken together, we suggest that oxidative stress-triggered protein modifications and defects in protein turnover play an important role in the pathogenesis and progression of mitochondrial diseases.